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S U M M A R Y  

A method is descr ibed f o r  t h e  determinat ion of t h e  mats13 d i s t r i -  

bu t ion  l a w  of  meteoric  bodies from t h e  d i s t r i b u t i o n  of radioecho dura- 
t i o n s  when t h e  l a t t e r  o r i g i n a t e  from noncondensed meteor trails. 

Th i r  metkod is appl ied f o r  t h e  determinat ion of t h e  e-index of 
t h e  f a i n t  meteors of  t h e  Geminides i n  1963. 

* c 

1. Statement o f  t h e  Problem. Bases of the  Kethod. 

It is customary t o  u t i l i z e  the  amplitude d i s t r i b u t i o n  of meteor 

radioechoes origin.ating from noncondensed meteor trails fo r  the  determi-  

n a t i o n  of t he  index 6 , c h a r a c t e r i a i n g  t h e  d i s t r i b u t i o n  of meteor bodies  

by masse6 in t h e  region of s m a l l  massea El, 21, 
A t  t h e  same t i m e  t h e  index e may be a lso  found from t h e  d i e t r i -  

bu t ion  of t h e  du ra t ions  of unsteady ( o r  exponent ia l )  radioechoee, t h a t  is 
of  r e f l e c t i o n s  from noncondensed trails with l i n e a r  e l e c t r o n  d e n s i t y  
u <  .2.4 .ld.2 electron/cm CII . 

Such a p o s s i b i l i t y  w a ~  noted ear l ier  c33, 
A s i m p l i f i e d  method f o r  d e t e r n i n i n s  the  e - i n d e x  c o n s i s t s  i n  t h e  

fol lowing.  If we assume t h a t  the s t a t i s t i c a l  c h a r a c t e r i s t i c s  of unsteady 
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radioechoes are mainly determined by t h e  p r o p e r t i e s  of  r e f l e c t i o n s  

a r r i v i n g  from a t h i n  l a y e r ,  l y i n g  i n  the  r eg ion  of c h a r a c t e r i s t i c  he igh t  

&, the  i n t e g r a l  l a w  of  dura t ion  d i s t r i b u t i o n  (above  noise  l e v e l )  rill 
be approximately c31 : 

where D is  the  d i f f u s i o n  c o e f f i c i e n t  and A is t he  wavelength. 

Therefore ,  t h e  e - index  w i l l  be approximately 

where 

H e r e  N1 (NZ) 
r a t i o n  2 T~(Tz). Formula (2 

l e v e r  '-een 60 t h i n ,  t h a t  we could es t imate  D-cons t  (and, moreover, 

t he  i n i t i a l  r a d i u s  ro = 0, with t h e  radioechoes o r i g i n a t i n g  from an 
area l y i n g  i n  the  echo plane,  a t  h = hm). 

p l o t  t h e  d i s t r i b u t i o n  of unsteady type meteor radioechoes by the  d u r a t i o n  

and, knowing A ,  f i n d  t h e  quant i ty  A ( 3 ) ;  moreover, i t  is necessary t o  
know t h e  d i f f u s i o n  c o e f f i c i e n t  D. It is q u i t e  ev ident  t h a t  i f  s o r t i n g  of 
r e f l e c t i o n s  by h e i g h t s  were even made, and only radioechoes,  having arri- 
ved from a narrow band adjacent  t o  t h e  c h a r a c t e r i s t i c  he igh t ,  w e r e  sepa- 
rated from t h e  aggregate of r e f l e c t i o n s ,  t h e r e  would be a c e r t a i n  scatter 
of t he  quan t i ty  D. Indeed, t h e  d i f f u s i o n  c o e f f i c i e n t  D mast vary  q u i t e  

no tab ly  i n  tke  range of heights ,  i n  which the  e l e c t r o n  d e n s i t y  Q remains 

c l o s e  t o  4Gm , t h a t  is t h e  e l e c t r o n  dens i ty  a t  t h e  c h a r a c t e r i s t i c  he igh t  
h, ( see  Fig. 1). Obviously, when i n v e s t i g a t i n g  t h i s  ques t ion  s t r i c t l y ,  
t h e  inconstancy of D should be t aken  i n t o  account a t  the  o u t s e t  i n  t h e  

r ey ion  

t i o n s  (1) .  Borever,  i n  t h e  appoximate  approach, not  accountin- for t h e  

r ecep t ion  of t h e  e n t i r e  echo plane,  ve may p o e t u l r t e  D n, :,n*: t h u s  : 

is the  n x b z r  of r e f l e c t i o n s  (of unsteady type )  w i t h  a du- 

would have been accu ra t e  , had the  o u t l i n e d  

Thus, f o r  the determination of  the 6-index i t  is necessary t o  

h = h m , a n d  t h i s  should be r e f l e c t e d  i n  t h e  d i s t r i b u t i o n  of dura- 

- 
A 
L) 

s = 1 f--. (4) 
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Another method of determinat ion of 6 , t a k i n g  i n t o  account t h e  

inconstancy of D ,  coasists i n  t h e  following. Assume t h a t  the d i f f e r e n t i a l  
law of  d i s t r i b u t i o n  Of the d i f f u s i o n  coefi’icient D would be ~(1)). The 

p r o b a b i l i t y  d e n s i t y  p (e)  would then  be determined from 

and, a6 may be e a s i l y  868x1, 

Knowing p (61, we s h a l l  find t he  mean value of the  i n d e x  8 :  

5 = \ sp ( s )&.  
0 

(7) 

L e t  UE i l l u e t r e . t e  t h e  desc r ip t ion  of t h e  method for f i n d i n g  e 
us in?  for example t h e  Geminides stream. 

- 
h 

%I 

Fiz* 1 
Var ia t ion  of ac and D with h e i g h t  

( i l l u s t r a t i o n s  1 

I a 0.02 0.04 006 0.03 0.1 r . c m  

D i s t r i b u t i o n  ( i n t e g r a l )  of 
unsteady-types meteor radio- 
echoes by dura t ion  (Geminides 
n i g h t  from 13 t o  14 Dec.1963) 
N is t h e  number of r e f l e c t i o n s  
w i t h  du ra t ion  2 t sec .  

Fig. 2 

2. - gztgmqle -of Det.e.rmi,nat.i.on of 6 from t h e  Dits t r ibut ion of 
Unsteadyl-Radioechoes , 

61 exponent ia l - type r e f l e c t i o n s  were f ixed  i n  about 30 minutes 

du r ing  t h e  n i e h t  from 13 t o  14 December 1963 (parameters  of t h e  Kiyev S t a t e  

Univers i ty :  A = 9.59 rn, PUw 20 kw; antennas - r e d d y - d i r e c t e d  at  h w 2 

above ground; F u =  

0.11 s e c ) .  P l o t t e d  i n  Fig. 2 is  the d i E t r i b u t i o n  of the  d i f f u s i o n  c o e f f i -  

c i e n t s  (D % 10.4 m / s e c  c41. As folloi::s frorn c43, s 
‘t w 0.05- G . O ~  S ~ C .  

500 pulse/sec,  every f i f t h  being tvdoublelv; 8can dura t ion  

- 
4 for t h e  region 
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Another method ( see  (7)) a l l o r e d  t o  ob ta in  f o r  t he  same i n t e r v a l  

T the  d i f f e r e n t i a l  d i s t r i b u t i o n  of p ( 8 )  at  f i r s t  ( 6 )  (Fig. 41, and t h e n  

f i n d  6 (71, which w m  found t o  be e 4.1 . 
In t h e  region of l e s s e r  dura t ions  (2=0.01+ 0.05sec)  6 ~ 1 . 9  (4). 
Such a discrepancy in t h e  value o f  s for i n t e r v e l s  V 0.05t 0.1 

6ec and T = 0.01 + 0.@5 s e c  is apparent ly  explained by the  f a c t ,  t h a t  

as t h e  mass decreases ,  t h e  nunter  of meteors a c c m e s  sfiarply et t h e  begin- 

n ing ,  a n d  then  at a s lower pace. But, a t  t he  same t i r e ,  i t  sii0d.d be taken 

n l  

Fig. 3.- . : i f I c r e n t i a l  d i s t r i b u t i o n  of d i f i u s i o n  c o e f f i c i e n t s  
obtained 3;: uncteady-type trails ( f o r  the  6ane time a8 t he  dis- 
t r i bu t io r :  i n  Fig.  2 ) ;  n is the  number of measurements having 
;;iven the value of the d i i f u s i o n  c o e f f i c i e n t  D m /set i n  t h e  

FiT. b. - D i f f e r e n t i a l  d i s t r i b u t i o n  of the  index  8 .  

2 
given i n t e r v a l  AD. 

i n t o  account,  t h a t  the  uneteady type ref!.cctions of very s h o r t  du ra t ion  

a r e  de t ec t ed  by the  a;>i)aratue “at l i m i t ”  of i t s  p o s s i b i l i t i e s ,  and t h a t  

i F  i*”r.g t h e  r e s r i l t  obtained fo r r=O.@L + 0.05 s e c  cannot be eet imated 

t o  he r e l i a b l e  (ap?arc?tus of higher s e n s i t i v i t y  v o u l d  be r e m i r e d ) .  

As t o  the f a c t  that i n  the  reg ion  Zr - 0.05 + 0.1 s e c  the  index 

E 

trails, t h a t  6 1.35 i 2.49 [51), i t  should be taken i n t o  account 

was obta ined  qu i t e  g r e a t  ( i t  i s  w e l l  known from observa t ions  of s t eady  
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t h a t  between 13 and 15 December a s h a r p  increaEe of the  number of meteors 

with + 5 s t e l l a r  magnitude was noted in t he  Geminides stream C61. 

3 - CONCLUSIONS. 
Two s i m p l i f i e d  methods of i n d e x  B determinat ion are proposed, 

s t a r t i n g  from t he  d i s t r i b u t i o n  of u n s t e a d j  meteor radioecho dura t ions .  

A value 6 - 4  ( a t  A&9,6m) w a s  obtained i n  the  1963 Geminides 

epoch dur ing  t h e  ni&t  from 13 t o  1 4  December for the  reg ion  t X 0.05 + 0.1 

s e c  

The au thor  expresses  h i s  g r a t i t u d e  t o  fe l low I. V. Bayrachenko 

f o r  submi t t i ng  t h e  r e a u l t s  of observat ions a t  = 9.59m anG t o  fe l low 

Pu,V.Chumak f o r  hi6 h e l p  i n  completing t h e  ca l cu la t ions .  
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